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[57] ABSTRACT

A device for measuring the flow of a fluid through a
measuring pipe, includes a first coil arranged above the
measuring pipe, a second coil arranged below the measuring
pipe, and a pair of electrodes facing one another, on the sides
of said measuring pipe. The coils are excitable and produce
both aiding and opposing magnetic fields. A correction
circuit corrects the voltage (U,) between the electrodes. The
corrected voltage is approximately proportional to the fluid

flow in the presence of aiding magnetic fields when the

measuring pipe is partially filled. The correction circuit
provides correction to an output signal (S) corresponding to
the flow of the fluid when the measuring pipe 1s partially
filled by means of a correction function to a corrected
voltage (U,) which depends on the voltages (U,, U, ) between
the electrodes in the presence of aiding and opposing
magnetic fields. The correction function is accomplished by
employing a detecting electrode which is arranged at the top
of the measuring pipe for detecting complete filling of the

measuring pipe. The potential generated by the detecting
electrode controls a circuit such that when the measuring

pipe is completely filled, the circuit generates voltage (U,)
corresponding to the aiding magnetic fields as an output
signal (S), and when the measuring pipe 1s partly filled, the
circuit generate the corrected voltage (U,) as an output
signal (S).

4 Claims, 3 Drawing Sheets
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DEVICE FOR MEASURING THE FLOW OF
FLUID THROUGH A MEASURING PIPE

BACKGROUND OF THE INVENTION

The present invention pertains to a device for measuring
the flow of a fimid through a measuring pipe. The device
includes a coil arranged above the measuring pipe, a coil
arranged below the measuring pipe, and a pair of electrodes
facing one another on both sides of said measuring pipe,
wherein the coils are excitable for producing both aiding and
opposing magnetic fields. A correction circuit 1s provided
which corrects the voltage between the electrodes. The
circuited voltage is only approximately proportional to an
output signal corresponding to the flow of the fluid in the
presence of aiding magnetic fields when the measuring pipe
is partially filled and a correction circuit is provided which
corrects the voltage. The corrected voltage is dependent
upon the voltages measured between the electrodes in the
presence of both aiding and opposing magnetic fields.

Devices of this type are known. However, the devices of
the prior art only provide useful measured values when the

measuring pipe 18 only partly filled.

In case of irregularities of the flow profile of the fluid
flowing through the measuring pipe, however, the known
devices do not distinguish reliably between complete and
partial filling and consequently measuring errors can occur.

SUMMARY OF THE INVENTION

In order to avoid such measuring errors the device of the
present inveniion 1s characterized in that an electrode is
provided at the top of the measuring pipe for detecting
complete filling of the measuring pipe. By means of the
potential generated by this electrode, circuit means are
controlled. When the measuring pipe is completely filled,
the circuit means generate the voltage corresponding to the
aiding magnetic fields as an output signal, However, when
the measuring pipe 1s only partly filled, the circuit means
instead generate the corrected voltage as the output signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained below on the basis of an
embodiment with reference to the enclosed drawings.

FIG. 1 is a schematic view of a device of the present
invention including the circuit thereof.

FIG. 2 1s a view of current and signal characteristics in the
device according to FIG. 1.

FIG. 3 is a correction curve.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The device according to the embodiment comprises a
measuring pipe 2, a coil 4 above the measuring pipe 2 and
a coil 6 below the measuring pipe, as well as a pair of
electrodes 8, 10 facing one another on the SIdes of the
measuring pipe 2.

The coils 4, 6 are excitable by drivers 12, 14 for producing
both aiding and opposing magnetic fields. These drivers 12,
14 generate 90° phase-shifted square-wave currents and are
controlled accordingly by a clock generator 16 and a phase
shifter 18.

The voltage between the electrodes 8, 10 is supplied to the
inputs of a differential amplifier 20 whose output is con-
nected to inputs of holding members 22a, 22b, 24a, 24b. The
holding members 22a, 22b, 24a, 24b are associated with the
four different states of the 90° phase-shifted square-wave
currents supplied to the coils 4, 6.
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The holding members 22a, 22b, 24a, 24b are also con-
trolled by the clock generator 16.

The outputs of the holding members 224, 22b are con-
nected through a subtraction member 24 to an input of a
correction unit 28. The outputs of the holding members 244,
24b are connected through a subtraction member 30 to
another input of the correction unit 28.

The subtraction member 26 supplies a voltage U, to the
correction unit 28. The subtraction member 30 supphes a
voltage U to the correction unit 28. The correction unit 28

derives from these voltages U, and U, by quotient formation
of U, and U, inter alia, a correction factor o which can be
seen’ from FIG. 3, which supplies a voltage U=U_. a is
proportionate to the current through the measuring pipe 2
when the measuring pipe 2 1s partly filled. The voltage U, is
proportionate to this flow when the measuring pipe 2 is
completely filled.

At the top of the measuring pipe 2 an electrode 1s provided
for detecting complete filling of a measuring pipe. By the
potential of this electrode, circuit means 34, 36 are con-
trolled which when the measuring pipe 2 is completely
filled, generate a voitage U, corresponding to the aiding
magnetic fields as an output signal. In addition when the
measuring pipe 2 is partly filled, the circuit means 34, 36
generate the voltage U, as an output signal S.

We claim:

1. A device for measuring the flow of a fluid through a
measuring pipe, comprising

a first coil arranged above said measuring pipe,

a second coil arranged below said measuring pipe,

first and second electrodes facing one another, on the sides
of said measuring pipe, wherein the first and second
coils are excitable and produce both aiding and oppos-
ing magnetic fields,

a correction circuit for correcting the voltage (U)
between said first and second electrodes which is
approximately proportional to the fluid flow in the
presence of aiding magnetic fields when said measuring
pipe 1s partially filled, said correction circuit providing
correction to an output signal corresponding to the flow
of the fluid when the measuring pipe 1s partly filled by
means of a correction function to a corrected voltage
(U,) depending on the voltages between the first and
second electrodes in the presence of aiding and oppos-
ing magnetic fields,

a third electrode arranged at the top of said measuring
pipe for detecting complete filling of said measuring
pipe, and

circuit means responsive to the potential of said third
electrode such that when the measuring pipe 1s com-
pletely filled, said circuit means generates a voltage
(U,) corresponding to the aiding magnetic fields as an
output signal, and when the measuring pipe is partly
filled, said circuit means generates the corrected volt-
age (U,) as an output signal.

2. A device according to claim 1, further comprising:

a clock generator for generating a first pulse, a second
pulse 90 degrees out of phase with respect to the first
pulse, a third pulse 90 degrees out of phase with respect
to the second pulse, and a fourth pulse 90 degrees out
of phase with respect to the third pulse, each of said first
through fourth pulses being output at a predetermined
frequency,
wherein a difference voltage Ug between the first and

second electrodes is determined by subtracting the
voltage between the first and second electrodes at a
time corresponding to the second pulse from the
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voltage between the first and second electrodes at a

time- corresponding to the fourth pulse, and the

voltage Ur 1s determined by subtracting the voltage

between the first and second electrodes at a time

corresponding to the first pulse from the voltage

between the first and second electrodes at a time
corresponding to the third pulse.

3. A device according to claim 2, wherein said circuit

means determines a ratio Ug/Ur, said ratio Ug/Ur being used

to determine a correction factor which is multiplied with

4

said voltage Ur when said third electrode does not detect
complete filling of said measuring pipe.

4. A device according to claim 2, wherein the corrected
voltage Ut equals the voltage Ur when the measuring pipe is

completely filled, and the corrected voltage Ut equals the
voltage Ur multiplied by the correction factor when the

measuring pipe is partly filled.
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